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1

This invention relates to fountain pens and it
has to do with new and novel means for filling
the pen and for feeding the ink to a writing sur-
face.

One of the objects of this invention is to pro~
vide an improved fountain pen which is simpie
in construction, inexpensive to manufacture, and
which is adapted to perform its reservoir-filling
and its writing functions with a high degree of
efficiency.

Another object is to provide new anhd novel
means for filling a fountain pen.

Another object is to provide new and novel
means for feeding ink from the ink reservoir of a
pen to a writing surface.

A further object is to provide a fountain pen
having an ink reservoir of substantial capacity
adapted to be filled solely by capillary action
without the aid of mechanically manipulated fill-
ing devices.

A further object is to provide a fountain pen in
which the possibility of leakage under varying
temperature conditions or at high altitudes is
eliminated.

Another ohjsct of the invertion is the pro-
vision of a fountain pen having filling means de-
void of moving parts, or parts which are subject
to deterioration, and which filling means is not
subject to wear or loss of operative adjustment,
but is capable of operating almost indefiritely
without replacement or adjustment of parts.

Another cbject of the invention is to provide
a fountain pen in which the amount of irik which
can be drawn into the reservoir by the filling op~
eration is controlled automatically, insuring
that the pen will be filled to a predetermined ca-
pacity without overfilling, and which requires
a minimum of attention on the part of the user
during filling.

S8till another object of the invention is the
provision of a fountain pen in which the ink is
drawn into the pen, retained in the reservoir
and fed to the writing element solely by ca~
pillary action and which does not depend upon

the maintenance of a sub-atmospheric pressure. 4

within the pen for retaining the ink or increase
of such pressure for permitting the ink to feed
to the writing element.

Another okject of the invention is the provision
of a capillary filling fountain pen having a filler
element with capillary passages so formed that
a relatively high percentage of the ink which
is drawn into the pen during filling can be writ-
ten-out, whereby, the pen can be filled, written-
out, refilled and written out indefinitely without
substantial decrease in the effective ink capacity
of the pen.

Other and more specific objects of the inven-
tion are to provide a capillary filler element
having capillary cells and passages defined by
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rigid, fixed wall members whereby the size, shape
and locationis of thé capillary cells and passages
can be predetermined; to provide a filler ele-
ment which can be readily manufactured and
assembled in a fountain pen body; to provide a
filler element which has a capillary feed extend-
ing substantially directly from the ink reservoir
to the pen nib slit; to provide a feed which will
instire that substantially all of the ink is with-
drawn from the ink reéservoir in writing; to pro-
vide a filler element having air equalizer means
incorporated therein for insuring the mainte-
nance of equal air pressures throughout the pen;
to provide g filler element which supports a nib
and feed bar within the pen body in proper feed-
ing relation to the filler element; to provide a
filler element which will last almost indefinitely
and will not deteriorate; to provide a filler eie-
ment which is self-clesniing and which will not
clog; to provide a filler element which can be used
with a pen body of substantislly conventional
overall size and shape and with a pen nib of
known construction.

Other objects and advaiitages of the invention
will appear from the following descriptior and
from the appended drawings, in which:

Figure 1 is an enlarged fragmentary view of a
vertical, longitudinal section through one illus-
trative embodiment of the invention, certain of
the internal members being shown in elevation;

Fig. 2 is an enlarged fragmentary, vertical,
longitudinal sectional view of the pen of Fig. 1;

Fig. 3 is an enlarged fragmentary, horizontal,
longitudinal sectional view of the pen of Fig. 1,

Fig. 4 is a bottom plan view of the capillary
filler element of the pen of Fig. 1;

Figure b is a fragmentary bottom plan view of
the nib end of the pen of Figure 1;

‘Figure 6 is a transverse sectional view faken
along the line 6—6 of Figure 2;

Figure 7 is a transverse sectional view taken
along line 7—1T of Figure 2;

Figure 8 is a transverSe sectional view taken
along line 8—8 of Figure 2; '

Figiire 9 is 4 transverse sectional view taken
along liné 9—9 of Figure 2;

Figure 10 is a transverse sectional view taken
along the line {0—i0 of Figure 2;

Figure 11 is a transverse sectional view taken
along the line {1—}{ of Figure 2;

Figure 12 is an enlarged, fragmentary, vertical,
longitudinal sectional view through z second em-~
bodiment of the invention;

Figure 13 is a fragmentary bottom plan view
of the nib ehd of the pen shown in Figure 12;

Fig. 14 is a side elevational view of the central
rod and feed bar of the pen shown in Figure 12,
these members being shown separated for better
illustration; .
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Figure 15 is a front elevational view of one of
the cell discs of the pen shown in Figure 12;

Figure 16 is a side elevational view of the nib
holder of the pen shown in Pigure 12;

Figure 17 is a transverse sectional view taken
along the line {T—IT of Figure 12;

Figure 18 ig a transverse sectional view taken
along line i8—18 of Figure 12;

Figure 19 is a transverse sectional view taken
along the line 19—19 of Figure 12;

_ Figure 20 is a transverse sectional view taken
along the line 20—28@ of Figure 12;

Figure 21 is an enlarged, fragmentary, verti-
cal, longitudinal section taken through another
embodiment of the invention;

Figure 22 is a fragmentary bottom. plan view
of the nib end of the pen of Figure 21;

Figure 23 is a transverse sectional view taken
along line 23—23 of Figure 21;

Figure 24 is a transverse sectional view taken
along the line 24—24 of Figure 21;

Figure 25 is a transverse sectional view taken
along the line 25—25 of Figure 21;

Figure 26 is a transverse sectional view taken
along the line 26—26 of Figure 21;

Figure 27 is an enlarged fragmentary, verti-
cal, longitudinal sectional view through still a
further embodiment of the invention;

Figure 28 is a fragmentary bottom plan view
of the nib end of the pen of Figure 27;

Figure 29 is a side elevational view of the uni-
tary cell element and feed bar of the pen of
Figure 27;

Figure 30 is a transverse sectional view taken
along the line 38—30 of Figure 27;

Pigure 31 is a transverse sectional view taken
along line 3i-——381 of Figure 27; and

Figure 32 is a rear end elevational view of the
structure shown in Figure 29,

Referring now particularly to Figures 1 to 11,
and especially to Fig. 1, the fountain pen com-
prises an elongated body | including a front sec-
tion 2 having secured thereto, as by screw threads
3, a rear section 4 formed with a reduced inner
end 5 fitted into the front section 2 and carrying
a clutch ring 7. The body sections 2 and 4 are
formed of a suitable material, such as hard rub-
ber or a plastic which can be formed as by mold-
ing or machining or both, and which is not de-
teriorated by conventional inks.

The fountain pen can be made as a pocket pen
having the usual cap (not shown), or as a desk
pen and having the usual elongated tail piece
(nov shown), or as a convertible pen which can
be used either as a pocket pen or a desk pen.

The body sections 2 and 4 are formed with
bores 8 and 9, respectively, which together pro-
vide a chamber 10 defining an ink reservoir space
extending throughout a substantial portion of
the length of the pen body | and adapted to con-
tain sufficient ink for a relatively large amount
of writing.

The reservoir space formed by the chamber 10
contains means therein for drawing in ink by
capillary action when the end of the pen is in-
serted in a supply of ink. To this end an elon-
gated capillary filler-and-reservoir element 12 is
disposed in the chamber (0 and extends sub-
stantially throughout the length and breadth
thereof. The filler element is formed from a suit-
ably rigid material which is wettable by the con-
ventional inks and which will not deteriorate
over a long period of use. We have found that
hard rubber, plastics such as “Pyralin” (cellu-
lose nitrate plastic), “Lucite” (methyl meth-
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4
acrylate resin), nylon, or polystyrene and metals,
such ag silver and gold are highly satisfactory,
although other materials having the above prop-
erties may also be used.

The capillary filler element 12 takes the form
of & capillary cell structure comprising g series
of longitudinally spaced wall elements defining
spaced capillary cells. In the form of the inven-
tion illustrated in Figs. 1 to 11, the filler element
12 is formed with a central, longitudinal core
12 and a series of circumferentially extending,
axially spaced fins {4, which preferably are inte-
gral with the core 13, and extend to closely ad-
jacent the side walls of the chamber {3. The
fing {4 may be formed in any suitable manner
which will provide wall members of the desired
spacing as, for example, by slotting a generally
cylindrical body with a gang saw. The spaces
between adjacent fins 14 are of capillary width,
as will be explained in more detail hereinafter,
thus constituting a series of capillary chambers
or ink storage cells i5 of generally annular form.

The fins {4 are made as thin as practicable,
consistent with mechanical strength and rigidity,
thus providing the maximum number of capillary
cells for any predetermined length of cell struc-
ture and cell widths., The core i3 is made as
small as practicable, consistent with mechanical
strength and rigidity, to provide capillary cells
of maximum depth, and consequently maximum
capacity, for any predetermined diameter of
chamber and cell widths. End fins or heads 1§
and {7 preferably are relatively thicker than the
intermediate fins {4, to provide abutment means
for firmly seating the filler element {2 in the
chambey i0.

The bore 9 preferably is tapered outwardly
from front to rear to correspond to the taper of
the external wall, and the fins {4 in that portion
of the filler element (indicated by a, b, ¢ and d in
Fig. 4) increase in diameter from the front to-
ward the rear of the pen in a corresponding man-
ner. Thus, the annular cells {5 in the forward
portion of the reservoir have outer diameters,

5 Which are the maximum diameters practicable

for the corresponding external diameters of the
pen body. For convenience in manufacture and
assembply the bore § in the rear section preferably
is made uniform in diameter throughout its
length and the fins in the rearward portion of
the cell structure (indicated by e in Fig. 4) are
correspondingly of uniform diameter. However,
it will be understood that the bore 8 in the rear
section also may taper in diameter correspond-
ingly with the external taper of the body and the
fins in that portion of the cell structure (indi-
cated by e in Fig. 4) may vary in diameter ac-
cordingly, as in the embodiment of the invention
illustrated in Fig. 27 and described more fully
hereafter.

The core {3 is provided with an enlarged end or
head 20 formed with a counterbore 21 and bore
22 which together comprise a nib and feed bar
sockel. A pen nib 23 having a slit 33 is frictional-
ly received and firmly seated in the bore 2{ in
such position that only a small portion of the
slitted end of the nib projects through a bore {1
in the front section 2. The pen nib 23 may be of
any suifable form, but preferably is of the type
described in Baker United States Letters Patent
No. 2,223,541.

The top wall of the bore {{ (Fig. 2) is relieved
or recessed slightly adjacent its front end to pro-
vide a capillary feed space 38, preferably triangu-
lar in shape, above the nib 23, which space ex-
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tends irom rearwerdly of the nib pierce 3% to
close to the writing tip of the nip 23.

A feed har 24 is formed with a cylindrical body
portion 25 which projects rearwardly of the nib
23 and frictionally and firmly seats in the bore
22 in the head 29, and with a reduced semi-cylin-
drical portion 2§ which extends along the under-
side of the nib 23. The feed bar 24 is of slightly
less dizmeter than the nib 23, providing there-

with a space 3Y which is annular at its rear end

angd partially annular at its front end. In order
to augment the feeding action of the capillary
feed space 37, a plurality of feed slots 38 may be
provided in the upper wall of the feed bar 24,
which slots extend longitudinally of the feed bar
28 from the rear end thereof to forwardly of the
nib pierce 38, one of the slots 88 preferably be-
ing positioned to register with the nib slit 33
and pierce 35.

A capillary ink feed passage or duct 49 (Fig. )
extends longitudinally throughout the capillary
filler element 12 and intersects each of the celis
15 to provide means for feeding ink to the cells
during filling and for feeding ink from the cells
toward the nib during writing. The feed pas-
sage 48 is formed by a slot cut through the fins
14, as 44, and cut into the core 13, as at 42.
The feed passage 49 preferably is in alisnment
with the nib slit 33, and a2t its front end is cutb
through the core into the nib and feed har socket
to provide a slot 42 (Figs. 2 and 8) communicat-
ing with the space 37 between the nib 23 and
feed bar 24.

In order to supplement the filling and feeding

+
at
ay

action of the feed passage &8, additional passages 353

48g (Mg, 9) may be provided by forming iongitu-
dinal slots in the filler element 12 generally simi-
lar to the feed passages 40. Preferably at least
ong of such additional feed passages &8¢ is pro-
vided in the lower portion of the filler element 12
angd any additional feed passages 8%a are spaced
around the circumference of the filler element
12. RFach additional feed passage 48a is cut
through the core 13 at its forward end to com-
municate through slots 43¢ with the nib and feed
bar socket in 2 manner similar $o the feed pas-
sage 9.

A pressure egualizer or vent is provided which
normally maintains the air in all portions of the
pen at atmospheric pressure.
equalizer includes a passage sxtending longitudi-
nally of ths filler element and intersecting each
of the cells 1% and venied to the atmosphere at
the end of the pen. In the embodiment illus-

trated in Fig. 1 the air passage 5 (Fig, 7) is ;

formed by a slobt 46 cut in the lower poriion of
the filler element and extending throughout the
length thersof. At its forward end the air pas-
sage is formed by a space 23 between the lower
wall of the counterbore i{, the lower wall of the
feed bar 24, and a notch 32 in the nib 23. If
desired, the lower wall of the bore i may be cut
back substantially to its juncture with the cham-
ber 1% tc place the forward end of the slot 46
substantially in dirvect eommunication with the
atmosphere. The air passage 63 is sufiiciently
larger than the adjacent capillary cells i5 so
that ink will not be drawn therein from adjacent
cells by capillary action. On the other hand if
any ink does enier the air passage 45 from. any
cause, as might happen when the pen is dropped
or shaken, the ink will normally be drawn back
by capillary acticn into an empty or partially
empty cell. Thus, the air passage will be main-
tained substantially free of ink at all times and

The pressure :
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will permit air to pass freely, but will not pro-
vide an outlet through which ink can leak from
the pen.

When it is desired to fill the pen, it is merely
necessary to remove the front end cap, if one isin
position closing the front end of the pen, and in-
sert the end of the pen in a supply of ink to place
the capillary passages in the pen in capiliary
filling relation with the ink supply. Ink is drawn
by capillary action into the space 37 directly from
the ink supply and passes therefrom through the
slots 43 and 42q ic the rsspective feed passages
49 and 46a. Ink also is drawn info the capillary
space 38, thence through the nib slit 33, and pierce
38, and thence into the space 37, and through
the slots 42 and 43a into the feed passages 48 and
£%a. Where the pen is inserted sufficiently in the
ink supply, ink will enter the space between the
feed bar 24 and the walls of the bore 21, from
whence it is drawn into the space between the
nib 23 and the feed bar 24 and thence through
the slots 43 and 43a to the feed passages 48 and
40a. In order to provide direct communication
between the feed slots 48a and the ink supply, the
former may be cut through the forward end fin
16 instead of terminating rearwardly thereof as
does the feed passage 0 (Fig.2).

Ink will rise by capillary action in the feed
passages 48 and 40q, the bottom and side walls
of the portion 41 of the slot in the core providing
continuous wall surfaces which will insure that
ink is drawn by capillary action rapidly up the
feed passages 48 and 408a and will enter any
empty or partially full cells §§ to fill the latter.
Normally the cells 8 will fill beginning at the
front end of the pen but, if for any reason, a cell
remains empty, or if the cells do not fill pro-
gressively, the filling of the pen will not be pre-
vented since each cell is intersected by the feed
passages and is individually in feeding relation
therewith.

During filling, the ink enters empty portions
of the feed passages and cells and forces the
air therefrom and into the adjacent portions of
the air passage 45, from whence it is vented to
the atmosphere at the front end of the pen
through the vent passage 39 constituted as above
described. Since the air passage 45 is free and
uncbstructed, substantially no back pressure is
developed in the vent passage if the outlet at the
front end of the pen is above the level of the
ink supply. However, the capillary action of the
capillary system in the pan is sufficient to cause
the ink which enters the pen to force out the
air even if the pen is immersed in the supply of
ink to such a depth that the air outlet at the
front end of the pen is below the surface of the
ink supply and is sealed by the ink., In this case,
the air which is forced out of the pen will
bubble up thirough the ink supply.

The vent system provides free, non-capillary
air communication between all portions of the
pen at all times and between the interior and
the exterior of the pen when the cap is removed.
Therefore, when the cap is removed, any differ-
ences between the air pressure in the pen and
atmospheric pressure will be established equally
on all portions of the body of ink in the pen.
During use there will be no tendency for the ink
to leak, or the feed of the ink to the nib be
“starved” or “flooded” by reason of changes in
atmospheric pressures. Likewise, when the tem-
perature of the air in pen is changed, as when
the pen is taken suddenly from cold cutside air
into a warm room, or vice versa, or when the
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pen is heated by the hand when grasped as it is
in writing, the pressure on the ink is equalized
with that of the atmosphere, and no leaking or
blocking of the ink will occur. Since all of the
cells are vented, the formation of “air locks”
during filling or writing is prevented.

In order to insure that the ink will rise to
the point in the filler element necessary to fill
the reservoir to the desired extent, the capillarity

of the feed slots must be sufficient to 1ift the

ink to the required height above the surface of
the ink supply and the capillarity of each cell
must be sufficient to draw ink into that cell dur-~
ing filling and to retain ink therein against the

action of gravity, but hot so great as to prevent !

ink from being drawn out of the cell by capil-
lary action of the feed passages when the pen is
used in writing. Ink will rise in the pen and
fill the capillary cells to a height above the sur-

face of the ink supply as determined by the 2

capillarity of the feed passages and capillary cells.

In order to prevent more ink being drawn into
the pen when held at a low angle than can be
retained by the capillary system when the pen
is held vertically, the capacity and capillarity of
the capillary system are so chosen that the sys-
tem will be capable of refaining in any position
of the pen all of the ink drawn into the pen
during filling and no ink will drain out or leak.

Feeding of the ink to the nib so that ink will :

be available instantly at all times and so that
the ink will flow smoothly and freely is accom-
plished by appropriate selection of the several
capillarities of the various portions of the capil-
lary system. The nib slit 32 is made with the
greatest capillarity to insure that ink will be
drawn therein and maintained therein at all
times in order to replace ink which evaporates
or which is drawn off in writing. The passages

2]

in the feed section of the pen, that is, the por- -

tions adjacent the nib and fesd bar and which
provide capillary passages irom the ink feed pas-
sages to the pen nib slot are made with the
next greatest capillarities in the system to cause
ink to be drawn from the feed passages so long
as any ink remaing in the cells and feed pas-
sages. The feed passages in turn must be of a
capillarity at least as great as, and preferably
slightly greater than, that of the cells of greatest
capillarity in order to draw ink from the cells
and to insure that there will be no tendency for
the cells to restrain the flow of ink from the
cells to the feed passages. The ink, therefore, is
maintained in a continuous body extending from

the cells to the end of the pen nib slit, the capil- ;

larities of the several portions of the ink path
being so selected as to maintain the continuity
of the ink body and to insure the flow of ink to
the nib during writing.

In writing, when the point of the pen nib is
placed upon a writing surface, the ink which is
held in the pen nib slot by capillarity is brought
into contact with the writing surface and the
capillarity established between the nib and the
writing surface is sufficiently great to overbal-
ance the capillarity of the capillary filler element
of the pen. The pen nib slet, the longitudinal
ink feed slots in the capillary fdller elemens, and
the capillary passages connecting the pen nip slot

with the longitudinal ink feed slots are all of 7

such capillarity that ink is drawn from the capil-
lary cells by capillary action through the several
ink feed passages, hiersinbefors described, to the
pen nib slot to replace the ink left on the writing
surface as the pen moves over such surface.
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Because the flow of ink to the pen nib slot in
writing is thus governed by the relation of the
capillarity of the filler element to the capillarity
established between the pen nib and the writing
surface, a very uniform flow and even supply of
ink to the writing surface is produced. The
internal cohesion of the ink maintains the con-
tinuity of the column of ink from the capillary
cells through the capillary ink feed passages to
the pen nib slot so that continuity of supply of
ink to the pen nib slot is maintained as the ink
is removed from the pin nib slot.

Ink is fed automatically by capillary action to
the nib to replace any ink which evaporates or
is drawn off during writing. When the pen is
held in point-down writing position, capillary ac~
tion is supplemented by gravity. Ink is drawn
into the nib pierce 35 and nib slit 3% from the
capillary space 37 and, where such are provided,
from the grooves 86; into the capillary space 37
and the grooves 3§ from the top ink feed duct 43
through the slot 83; and from the capillary space
37 through the pierce 35 and into the capillary
space 28 to maintain the space filled with ink.
The space 88 above the nib slit feeds ink to the
nib slit 83 during writing, to supplement the feed
of ink from the space 37 below the nib. In
addition, the space 38 serves to insure that ink
is maintained closely adjacent the slit 83 through-
out a substantial portion of its length sc that
ink which evaporates from the nib slit 33 or is
drawn off during writing is immediately replaced
and the nib slit 3% is always full so that the pen
is instantly ready for writing.

Ink is drawn into the top feed passage 40
from the capillary cells i3, which serves to supply
ink to the slot 4% from whence the ink passes,
by the passages previously deseribed, to the nib
slit 33. The remaining feed passages 48ac are
primarily valuable in facilifating rapid filling of
the pen but may also serve to draw ink from the
portions of the cells {5 circumferentially removed
from the top feed passage and feed it to the
annular capillary space 37 through the slots 43a.

In order to insure filling of the pen to capac-
ity, retention of the ink during use, and smooth
feeding during writing, the capillary cells at the
portions more remote from the nib preferably
are so made as to have a greater capillarity than
at the portions nearer to the nib. The capillarity
of each cell, theoretically, should be such as to
hold a column of ink equal in height to the dis-
tance of that cell above the level of the supply
of ink (when the pen is being filled) or to the
distance of that cell above the writing surface
(when the pen is used in writing). Tor con-
venience in manufacture, however, the cells are
not dimensioned so that they increase in capil-
larity from cell to cell, but they are made 5o
as to increase in capillarity by groups from the
forward end of the pen toward the rear, all of
the cells in each group being of the same capil-
larity, but the cells in each group being of suit-
ably greater capillarity than those in the adja-
cent group nearer to the forward or nib end of
the pen. This is illustrated somewhat diagram-
matically in Fig. 4 of the drawings, in which the
cells are grouped in five groups, the cells in each
group being of the same capillarity (the capil-
larity theoretically at least as great as that re-
quired for the rearmost cell of the group and
preferably somewhat greater) but the capillarity
of the cells in each group being greater than the
cells in the group next nearer the nib end of
the pen. For example, referring to Fig. 4, all of
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the cells in the group indicated at ¢ may have the
same capillarity; all of the cells in the group
indicated at & may have the same capillarity but
greater than the capillarity of the cells in group a.
In a similar manner the groups ¢, d, and e each
have cells of greater capillarities than any group
nearer the nib end of the pen.

The capillarity of the capillary feed passages
must not be so much greater than that of the
cells that the edge effect will prevent ink from
being drawn into the cells rapidly from the feed
passages to fill the cells. In the event the capil-
larity of the feed passages necessary to lift ink
to the rearmost cells during filling is substan-
tially greater than that of the forward cells,
preferably one of the feed passages is formed with
the necessary capillarity to lift ink to the rear-
most cells and at least one of the feedq passages
is formed with a lower capillarity, not greatly
in excess of the capillarity of the forward cells.
In such case, the feed passage having the lower
capillarity may not be capable of lifting ink to
the rearmost cells, but will serve primarily to fill
the forward cells. In a similar manner, the capil-
larities of additional feed passages may be related
to cells intermediate the rearmost and the for-
wardmost cells so that these passages will feed
ink to the intermediate cells.

The several portions of the capillary system
are defined by relatively fixed, rigid members hav-
ing definite and pre-determinable, fixed shapes
and dimensions; consequently, the capillarities of
the several portions of the system can be readily
predetermined and will remain substantially fixed
during the life of the pen. Also they can be made
with substantially no portions having such great
capillarity as will retain ink permanently therein;
thus, substantially all of the ink in the pen can
be written out. This insures the maximum refill
or effective ink capacity for a pen having a given
initial ink capacity. The relatively smooth walls
of the passages aids in preventing clogging.

In one practical embediment of a fountain pen
embodying the invention and having overall ex-
terior dimensions approximately equal to those of
a conventional fountain pen, excellent results
were obtained by employing a capillary filler ele-
ment having an overall length of approximately
234’’ with its forward end disposed approximately
15’1 from the writing end of the nib. The cell-
forming fins (indicated at 8 in Fig. 1) were
approximately 0.010’ thick and of such diameter
as to extend to within not less than 0.005’’ of
the side walls of the reservoir. The end heads 16
and {7 (Fig. 1) were #%’* and 1%’ in thickness
respectivelv. ‘The fins {4 were spaced apart to
provide cell grouns as follows (relative locations
of the cell groups being indicated diagrammati-
cally in Fig. 4): in the first group ¢ nearest the
forward end of the fller element there were 7
cells, each 9.012"’ wide; in the next group b
there were ¢ cells each 0.010’’ wide; in the next
group ¢ there were 9§ cells each 0.008’” wide; in
the next group d there were 2 cells 0.006'’ wide;
and in the rearmost group e the cells were 0.005’’
wide. The feed passages 48 in the filler element
were 0.005"" wide and around 0.012"’ to 0.015’’
deep. The feed slot. 43 and feed passage 37
extending to the nib slit were less than 0.005"'
wide, but wider than the nib slit 33 which was
from 0.001” to 0.0015"’ in width, and in general
were aporoximately 0.003"’ in width. The air
passage 48 in the cors was approximately 34"’ in
in width and the air passage 39 at the front end
of the pen was approximately the same width.
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When the end of the pen was inserted in a supply
of Parker “Quink,” an acid ink having a surface
tension of around 55 dynes per centimeter, the
ink reservoir filled to a height above the forward
end of the filler element of about 234’’ in the feed
passages, and the celis filled to a height of at
least 2Y4%’.

The present invention is not limited to the
dimensions above stated and it will be under-
stood that variations may be made without de-
parting from the invention. Demonstrations
have shown that the dimensions of several parts
may be varied to some extent so long as the
relationships stated are substantially maintained.
It will be understood that while the dimensions
above have been given in connection with the
embodiment of the invention illustrated in Figs.
1 to 11 they may apply equally well to other
modifications.

A fountain pen of the capillary type in order
to operate satisfactorily must be capable of he-
ing filled, written out, and refilled and written
out repeatedly. In order to achieve this result,
the capillary system of the pen must have such
capillary characteristics that it will draw in ink
during filling to fill the reservoir to the desired
extent, retain the ink in the pen during periods
of non-writing, and, when the pen is used in
writing, will permit ink to be drawn from the
pen by the capillarity established hetween the
nib and the writing surface and the capillary
action of the feed between the reservoir and the
nib. It has been found that, in order for a pen
to have these characteristics, it is necessary that
the total ink retentive force of the pen per unit
of mean transverse cross-sectional area of the
capillary system (or what may be termed the
“capillary intensity” of the pen) bhe within a
definite range of values.

The optimum capillary intensity will vary in
pens having capillary systems of different char-
acteristics. However, it has been found that for
satisfactory operation, capillary systems in pens
of normal sizes and shapes must have capillary
intensities within the range of from zero to 16
grams per square centimeter. Where the capil-
lary intensity of a capillary system in a pen of
normal size and shape exceeds 16 grams per
square centimeter, the ink is retained in the
pen when it is attempted to use the pen in writ-
ing and the pen will not write out satisfactorily.
Excellent results have been obtained in practical
demonstrations with capillary pens having capil-
lary intensities ranging from 4 fto 10 grams per
square centimeter. By way of specific example,
the pen for which specific dimensions and per-
formance data is given elsewhere herein and de-
scribed as one specific practical embodiment of
my invention has a capillary intensity of ap-
proximately 8.25 grams per square centimeter.

Capillary intensity may be expressed mathe-
matically approximately as follows:

-K [K.251T cos (6—a) -+ AN]

s i,

where

f represents capillary intensity,

X: and K2 represent constants which depend
upon the character of the particular capillary
system,

1 represents the mean perimeter of the individual
capillary passages,

T represents the surface tension of the ink,
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o represents the wetting angle of the ink relative
to the type of capillary surface by which it is
confined,

« represents the angle of inclination of the walls
of the capillary passages to the axis of the
pen where such inclination exists,

AN represents the total change in capillary force
exerted by the nib (and adjacent portion of
the eapillary system) from the time the pen is
filled and suspended vertically with the nib
down until the instant after write-out when
write-out ceases, and

Am represents the mean transverse cross-sectional
area of the capillary system.

The capillarity of the several capillary feed
passages and the capillary cells can be increased
by providing wall surfaces defining these pas-
sages which have a relatively high degree of web-
tability by the inks with which the pen is to
be used. We have found that a surface is satis~
factorily wettable for the purposes of the present
invention where the contact angle between the
surface and the ink with which the pen is used
is not suhstantially greater than 8¢ degrees.

Satisfactory wettability of the wall surfaces of
the capillavy cells and feed passagss can be
obtained by forming the walls of materials which
are inherently suitably wettable by the inks.

Materials such as hard rubber, “Lucite” (methyl -

methacrylate resin), “Pyralin” (cellulose nitrate
plastic), nylon, polystyrene as well as metals
such as silver and gold have been found satis-
factory. The wettability of the surfaces can be
improved by insuring that all the surfaces of the
capillary spaces are free of foreign matter which
is not readily wettable, such as oils, greases or
waxes. Preferably the filler element after it
has been formed is washed thoroughly in water
and, where necessary, in a solvent for the foreign
matter which may adhere to the surfaces to in-
sure a clean surface. We have found that wash-
ing in a soluticn of sodium hydroxide is effective
in many cases to clean the surfaces and to im-
prove the wettability.

In certain cases, the wettability can be in-
creased by including in the material forming the
filler element, a suitable wetting agent., For ex-
ample, in the formation of methyl methacrylate
resin, from 2% to 109% and preferably about 10%
by weight of “aeroscl O. T.” (di-octyl sodium
sulfosuccinate) is mixed with the methyl meth-
acrylate while the latter is in monomer form and
the latter is then polymerized. 'The ‘“‘aerosol
0. T.” is thus contained in the final product and
is effective to provide a surface having a high
degree of wettability. Excellent results also have
been obtained by adding, in place of “aerosol
0. T.,” such wetting agents as 7% to 12% benzoic
acid, 5% glycerine, 7% methacrylic acid, or 2%
to 10% di-ethylene glycol.

The wettability of the surfaces of the filler ele-
ment also may be increased by appropriately
treating the surface with suitable chemical
reagents after formation of the filler element.
Where the filler element is formed from “Lucite”
(methyl methacrylate resin) excellent results
have been obtained by immersing the formed
filler element in 20% fuming sulphuric acid at
room temperature for approximately 10 minutes.
The filler element is then removed from the acid,
and washed in distilled water. In another exam-
ple, the filler element was immersed in concen-
trated sulphuric acid at room temperature for
approximately 15 seconds and the filler element
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removed and washed with methanol immediately
after removal from the sulphuric acid. In still
another example, excellent results were obtained

-by immersing the filler element in a saturated

solution of chromic acid at room temperature for
approximately 10 minutes, then removing the
filler element and washing it in distilled water
and thereafter in methanol.

The entry of ink into the air vent passages
from the adjacent capillary cells and feed pas-
sages is prevented to a substantial extent by the
edge block or edge effect at the junctions of the
several air vent passages with the adjacent cells
and the feed passages. Entry of ink into the air
passages also can be prevented by so constituting
the surfaces of the air vent passages that they are
relatively non-wettable by the inks with which
the pen is used.

Satisfactory results can be obtained by coating
the walls of the air passages 45 and 3% and the
lower wall of the bore || with a material such as
methyl silicone chloride which will provide a
relatively non-wettable surface. After such
treatment the surfaces are of such nature thai
aqueous inks make liguid contact angles with
these surfaces ranging from about 90 degrees and
higher, and preferably at least 110 degrees. Thus
if any ink tends to be forced out of any of the
cells or feed passages at their junctions with the
air vent passages the ink will not wet the sur-
faces of the latter and will not enter the vent
passages readily. If any ink does enter the air
vent passages it will be readily drawn back into
the cells or feed passages owing to the wettability
of the cells and the relative non-wettability of
the surfaces of the air vent passages.

Several additional embodiments of the inven-
tion are illustrated in Figs. 12 to 32 of the draw-
ings and described hereinafter. It will be under-
stood where the construction and operation of
the several forms described below are not de-
seribed in detail they are similar to the construe-
tion and operation of the embodiment illustrated
in Figs. 1 to 11 and above described.

A second embodiment of the invention is illus-
trated in Figs. 12 to 20. Referring to Fig. 12,
the fountain pen shown includes an elongated
body 58 comprising a front section §! having a
bore therein providing a chamber or reservoir 52
which extends substantially throughout the
length of the front section and has a tapered for-
ward end portion 8. A communicating smaller
bore 53 extends from the chamber 82 and accom-
modates a writing element hereinafter described.
The rear end of the front section 51 is closed by
a rear section 85 secured to the former as by
screw threads 56, and formed with a bore pro-
viding a non-capillary passage 57 which com-
municates through one or more passages 88 with
the chamber 52. At the rear end, the bore 57 is
closed by an end piece 84 threaded onto a bushing
or coupling 59, which itself is threaded into the
rear section 55. The bushing 59 is formed with
an air vent opening 8 which registers with the
joint between the rear section 55 and the end
piece 54 to provide an air vent for the chamber 51.

Disposed in the chamber 52 is a capillary filler
element 65 which comprises a series of cell discs
66 of annular shape which extend substantially
to the wall of the reservoir and are spaced apart
by generally annular split rings or spacers 57 of
smaller diameter than the cell discs 66 to provide
a series of capillary cells 68 of generally annular
shape. The cell discs 65 and spacers §7 are posi-

tioned in alignment by a central rod 69 which
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abuts the end of the rear section 55 and extends
through central openings 70 and 71 (Fig. 17) in
the cell discs §6 and spacers 61 respectively. The
central rod 89 fits snugly in the central openings

78 in the cell discs 86 in order to maintain the &
discs in proper alignment. The spacers §7 need
not be maintained in alignment and consequently
the central openings 7 therein preferably are of
substantially greater diasmeter than the rod 69,
thus providing a generally annular space 64 (Fig.
17) of capillary width defined by adjacent cell
discs §8, the interposed spacer 67 and the central
rod 88, for a purpose hereinafter explained. The
discs 88 and spacers §7 are held in compact rela-
tion by a suitable means, as for example by pro-
viding a press fit between the rearmost dise or
discs €8 and rod 69, or by providing a spacer (not
shown) of small diameter at the rear end of the
stack to bear against the adjacent end wall of
the front section &I,

The rod 69 is flattened through the length of
the series of dises $6 and thus two longitudinally
extending spaces are provided, between the rod
and the adjacent portions of the cenfral openings
70 and 7! which spaces extend throughout the
length cf the stack of discs €6 and comprise cap-
illary feed passages T2 and 724. Communication
between the feed passages 7Z and 72¢ and each
capillary cell 88 is provided a slot 713 formed in
the corresponding spacer 81. 38

The cell discs 86 may be formed of a suitable
material which has sufficient rigidity and which
is suitably wettable by conventional inks. They
may he formed of hard rubker, mica, metal such
as silver, or a plastic such as “Pyralin” (cellulose
nitrate plastic) or “Lucite” (methyl methacrylate
resin). The cell discs may be formed in various
ways depending upon the material from which
they are constituted. However, owing to their
flat discoidal shape they can be formed readily 4o
by punching them from a sheet or strip of the
appropriate thickness.

Focrluse of the convenient fiat shape of the

ises prior to assembly to form the filler element,
t;hej lend thermselves to a method of increasing
the wettability of the surfaces, in addition to
those described above in connection with the
unitary filler element embodied in the pen illus-
trated in Pigs. i to 11 of the drawings. Where
the cell discs are formed of hard rubber or a
plastic, the wetiability of the surface can be
markediy increased by exposing the surface to
a stream of very fine abrasive particles entrained
in a fivid and projested against the surface with
sufficient force to roughen or pit the surface. 3;
A suitable akrasive material is ground to g powder
having about 1250 mesh and is thoroughly mixzed
with clean water. The mixture is forced under
pressure through noszles which atomize the
water and preject it and the entrained abrasive
against the surface of the material to be surface
treated under sufficient pressure to roughen the
surface completely. Preferably the mixture is
projected at pressures of from 50 to 100 lbs. per
square ineh, with the surfaces held at from 4
to 10 inches from ithe nozzle. While the in-
creased Wetu%,\ulit‘] of surfaces treated in the
foregeing manner is not fully understood, it is
pelieved that the roughening of the surface pro-
vides very small capilisry channels or depres-
sions which act as pilot channels to draw the

“Liguid along the surface and thus cause the liquid
0 advance along the surface more readily than
where the surface is smooth.

The gspacers may be formed of a material 75
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similar to the material of the cell discs and may
be made wettable in a similar manner. How-
ever, since the spacers serve primarily as me-
chanical spacing means for the cell discs it is not
essential in most cases that they have such a
high degree of wettability as the cell discs.
Since the cell disecs may be made very thin, a
relatively large number of capillary cells may be
provided in any predetermined length of reser-
voir. Also, since the spacers 67 serve primarily
to wace the cell discs 86 and do not have to
mechanical support for the latter, the
1 he made as relatively narrow annular
coenseguently a relatively large per-
f the total space between adjacent cell
2.'31&, as an ink holding space. Thus,
the invention provides a convenient
orming g capillary filler element in
is a relatively high ratio of total
space to the total volume in the

;3,

1(—591 O 2.

Tisposed at the forward end of the capillary
filler element 58 (Fig. 12) is an end piece or uib
holder 88 formed with a central core 81 from
which extends a series of spaced circumferential
fing &2 which define a series of capillary cells 83
of generslly annular shape. The fins §2 extend
vo and fit spugly in the tapered end portion of
the chamber 82 whereby the end piece 80 is firmly
seated. The fins 84 and 856 at the ends of the
nib helder may bp thicker than the intermediate
fing 82 {or stre The rear end fin 85§ is spaced
G fhe forwardmost cell dise €8 by a spacer
7 to provide a capillary cell €8 similar to

oth »eells 58 formed between adjacent ceil
dises 48,
T‘ae nib holder 88 (Fig. 12) is formed with a

> 83 which frictionally receives and firmly
seats a pen nib 82, generally similar to the nib
23 described in connection with the embodiment
iih strated in Fig. 1.

A feed bar 88, cooperating with the nib 83,
extends through the hore 68 and is frictionally
received and firmly seated in a counterbore 871
formed in the nib holder 82. The central rod
8% which suppsortz the cell discs 86 and spacers
67 extends through a second counterbore 99 in
the nib holder 83 and firmly seats at its forward

nd §8q in the feed bar 38. However, if desired,
x,he feed bar 88 and central rod 89 may bhe formed
as o single, integral member.

The feed bar 83 is preferably smaller in diam-
eter than the nib 8% sc that a capillary space
9% is provided therehetween. The top of the
feed bar 88 preferabiy is flattened or cuf away
as at £81 {o provide an additional capillary space
33 between the nib 88 and feed bar 88 extending
from the rear end of the nib 89 to forwardly
of the pierce %8 and supplementing the space 88.

The nib holder 85 is provided with a longitudi-

wally extending, radially arranged capillary feed
slot 188 which, together with the counterbore
88 provides a capiliary feed passage connecting
the capillary feed passages 72 and T2¢ which
extend through the discs £8 and spacers 67 with
the capillary feed space €8, The slot (88 also
provides a. capiliary connection between the feed
space 85 and the cells 83 in the nib holder 83
and the cell formed betwecn the rear end fin
b helder 88 and the forwardmost cell
disc 63. To facilitate the flow of ink between
the capillary feed slot {89 and counterbore 87
and the feed space 85, the rear end of the feed
bar may be cut away as at 102 providing an
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enlarged space (83 between the feed bar and
wall of the counterbore 81.

This pen is filled and writes out in a manner
generally similar to the pen of Figs. 1 to 11. In
filling, ink enters the capillary space breviously
described and rises in the pen to Gll the ceils.
The flattened top of the rod 68 and the adjacent
edges of the openings T8 in the discs 66 provide
walls along which the ink rises in the capillary
feed passages 12 and 12¢. Ink enters the capil-
lary spaces 84 between the spacers 67, and the
rod 89, and is drawn therefrom through the slots
73 in the spacers 87 and into the corresponding
capillary cell 88 and fills the cell §8.

Air which is in any empty cell 68, is forced
therefrom by the entering ink and escapes
through the space between the peripheries of the
capiliary filler element and the wall of the
chamber 52 from whence it flows through the
passages 33 and the chamber §7 to the vent
opening 0. Some air also may escape through
one or the other, or both, of the capillary feed
passages 12 and 72¢ and thence through the
vent passages.

While the joini between the rear section 35
and the end piece B4 may be made so as to pro-
vide adeguate venting when in use, in some cases
it may be desirable to provide a higher degree
of venting to expedite filling. In the latter case,
the end piece 54 is unscrewed slightly, before
or at the beginning of the filling of the pen.

Ink is maintained at the ends of the nib by
the nib slit §i which is fed from akove by the
capiliary space §T and from helow by the capil-
lary space 88. The space $7 is fed through the
nib pierce from the space 83 and the latter re-
ceives ink from the space 193. Owing fo the
shape of the cut 1562 in the feed har 88, at least
2 portion of the space 183 between the upper
rear end of the feed bar and the walls of the bore
8% is slightly larger than the adjaceni capillary
spaces and serves as a small reservoir fo insure
that ink will be svailable to feed freely to the
nib through the capillary passages leading there-
to. Ink is drawn into the space {03 from the
capillary cells 83 by the feed slot 189 in the nib
holder 83. Ink also is drawn into the space 103
from the capillary cells £8, by way of the feed
passages 12 and 72¢ and the counterbore 48

through the end wall of the nib holder 83, and 3

also through the slot (88.

A third embodiment of the invention is illus-
trated in Figs. 21 to 28 in which the pen includes
a body ({6 having an ink reservoir space ffl
and a nib and feed bar opening [12 at its front
end. A ecapillary filler element !{3 generally
similar to that of Figs. 1 to 11 is disposed in and
extends throughout the reservoir space.

However, feed bar {8 is formed with a
large downwardly opening groove 122 extending
throughout its length and communicating with
a central air passage {23 extending throughout
the length of the capillary filler element i43.
The greove {22 and passage 123, together form
an air vent passage extending from the rear
end of the reservoir to the opening 112.

Extending longitudinally of the filler element
it2 is one or more, and preferably a plurality,
of feed passages 124 and 124a formed by slotting
the filler element 1i{3 and communicating with
a space {2{ under the nib through slots {25 in
the core. t least one of the feed passages 124a
preferably is cut through to the central air pas-
sage 128, thereby placing each of the cells in
communication therewith.
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During filling, air which is in the cells ({6 is
forced out through the feed passage (24a and
into the air passage {23 and is vented through
the outlet provided by the groove 122 in the feed
bar ({8 and the opening {2 in the pen body
fit. In order to facilitate venting of the air
from the cells, the feed passage 124a preferably
is formed with a lesser capillarity than the other
feed passages 124 so that ink will rise more slowly
in the passage {24c than in the other feed pas-
sages i28. Air which is forced out of each cell
thus can pass through the feed passage (28a
and into the air passage 123.

In writing, ink is delivered to the nib slit in
a manner generally similar to that described
in connection with the pen illustrated in Fig. 1.

A further embodiment of the invention is illus-
trated in Figs. 27 to 32 in which the walls of the
pen body 28 are made as thin as practicable
having in mind the necessary mechanical
strength, and the fins {35 of the filler element
133 are tapered to correspond generally with the
diameter of the reservoir, thus providing cells
having the maximum diameters for the external
size of the pen body. A fesd bar {37 is formed
integrally with the filier element 133 and fric-
tionally mounts a nib 138 which snugly fits in
an opening {32 in the casing (3% and projects
therefrom at its forward end. The core 34 of
the filler element {33 is formed with an air pas~
sage 138 extending throughout its length and
the feed bar {37 is formed with an air passage
148 extending throughout its length and pro-
viding communication between the air passage
{39 and the exterior of the pen.

Extending along and intersecting the cells 136
is one or more, and preferably a plurality, of feed
passages §d41, {4le, 14ib, and (4ic formed by
slotting the filler element 133 in a manner gen-
erally similar to that above described. One feed
passage {41 extends along the top of the fller
element 133 in alignment with the pen nib slit
(42 and pierce 143 and is extended through the
forward end fin {44 and throughout the length
of the feed bar. This feed passage i4i{ thus pro-
vides a continuocus capillary ink passage from all
of the cells direetly to the pen nib slit 142. Af
least one of the feed passages {4ig, other than
the top feed passage {41 is extended through the
forward end f{in 144 and partially-along the feed
bar {37 sc that such passage can be brought into
direct communication with a supply of ink in
filling.

One or more and preferably several of the
feed passages, for example, feed passage (41D,
may be extended through to the air passage {339
to provide means for venting the cells during
filling. Additional venting may be provided,
where desired, by forming a non-capiliary slot
{45 in the capillary filler element preferably in
the bottom portion thereof; this sict is in com-
munication with the exterior of the pen through
the space between the feed bhar {37, the front
opening {32 and the edges of the nib slit 142.

Air which is in the cells is forced into the air
passage 138 through the feed passages [4f and
{£1b and any others which may be in communi-
cation with the air passage and is vented through
the front end of the feed bar. In addition,
where an exterior air passage, such as the pas-
sage 145, is provided, air is forced into this pas-
sage and vented through the space between the
feed bar {37 and front opening.

In writing, ink is fed directly to the nib slit
142 by the feed slot i4i. 'The other feed pas-
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sages (dla, 141b and l4ic may serve to main=
tain the forward capillary cells filled by draw=
ing ink from the rearward cells {3§.

‘We believe that the operation and advantages
of the invention will be well appreciated from the
foregoing description, and it is to be understood
that, while we have shown and described several
forms of the invention, cther details and arrange-
ments of parts may be resorted to without depart-
ing from the spirit and scope of the invention as
defined by the claims that follow.

The term “réservoir” as used herein will be un-~
derstood to mean the prineipal ink storage means
of the pen, having an ink storage capacity com-
parable to the capdcity of a conventional foun-
taif pen, and very niuch larger then the capacity
of the feed means, and adapied to supply ink
to the writing point by way of the feed to replace
ink withdrawn at the point in writing.

The term “feed means” as used herein will be
understood to refer tc means at the forward or
writing end of the pen, closely adjacerit the writ-
ing point and connecting the réservoir therewith
for the purpose of delivering and controlling the
flow of ink from the reservoir to the writing point,
such means being adapted to be maintained filled
or saturated with a relativély small quantity of
ink at all times that any ink remains in the
reserveir.

We claim:

1. 4 fountain pen comprising a body having a
feed section and a reservoir section rearwardly of
said feed seciion and providing a reservoir space,
a, pen nib supported on said body, means for Alling
said pen by capillary action including a capillary
filler and reservoir element in said reservoir
space and having spaced opposed planar walls
defining a plurality of interconnected capillary
cells providing an ink storage space, the surfaces
of said walls having minute depressions therein to
provide a surface with which adueous inks make
effective liquid contact angles ranging from
around around zero degrees to around 60 degrees,
and ink feed means in said feed section connect-
ing said ink storage space and said nib, said ink
storage space having a substantially greater ink
storage capacity than said feed means.

2. A fountain pen comprising a body having a
feed section and a reservoir space rearwardly of
said feed section, a pen nib supported on said
body, means for filling said pen by capillary ac-
tion including a capillary filler and reservoir ele-~
ment disposed in said reservoir space and having
generally opposed walls defining a capillary ink
storage space, said walls having surfaces with
which aqueous inks make liguid contact angles
not substantially greater than 60 degrees, feed
means in said feed section connecting said capil-
lary space and said nib, and means for continu-
ously venting said capillary space to atmosphere
including an air vent passage defined by walis
having surfaces with which aqueous inks make
liguid contact angles not substantially less than
110 degrees, said ink storage space having a sub-
stantially greater ink storage capacity than said
feed means.

3. A fountain pen comprising a body having a
feed section and reservoir space rearwardly of
said feed section, a pen nib supported on said
body and having a slit providing a capillary itk
passage, means for filling said pen by caplllary
action including g capillary filler and- reservoir
element disposed in said reservoir space and-hav-
ing spaced, generally opposed walls defining- &
capillary ink storage space, feed means in- said
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feed section having a capillary ink passage con=
necting said capillary space and said nib, said
ink storage space having a substantially greater
ink capacity than said feed means, and means
for continuocusly venting said reservoir to atmos-
phere, said ink storage space and the capillary -
passages in said nib and feed means together
heving g capillary intensity of approximately 8
grams per square centimeter.

4, A fountain pen comprising a body, a feed
section and a resetvoir section rearwardly of said
feed section, a Writing element supported by said
hody, means for filling said pen by capillary ac-
tion including a capillary filler and reservoir
clement supported by said body and defining a
capillary ink storage space, and feed means in
said fesd section defining a capillary ink feed
passage connecting said ink storage space in ink
feeding relation to said writing element, said filler
element being formed of a material having in-
corporated one or more materials selected from
the grouw consisting of di-octyl sodium succinate,
bengoic acid, glycerin, methacrylic acid and di-
sthylene glycol, and said ink storage space hav-
ing a substantially greater ink storage capacity
than said feed means.

5. A fountain pen comprising a body having a
feed section and an ink reservoir space extending
rearwardly of said feed section, a nib supported in
said feed section, feed means in said feed section
and connected to said nib, means for filling said
pen by capillary action inciuding a capillary filler
and reservoir element extending substantially
throughout the length of said reservoir space and
having a capillary ink storage space therein con-
nected to said feed means for maintaining ink in
said feed means so long as there is ink in said
storage space, and an air vent passage exiend-
ing substantially throughout the lengih of said
filler and reservoir element and in communica-
tion substantially throughout its length with said
capillary space and constantly communicating
freely with said reservoir space rearwardly of said
ink storage space and with the exterior of said
pen for vénting said storage space continuously to
atmosphere and maintaining all ink-air inter-
faces in said pen at atmospheric pressure, said ink
storage space having g substantially greater ca-
pacity than said feed means.

8. A fountain pen comprising a body having a
feed section and a reservoir section rearwardly
of said feed section defining a reservoir chamber,
a pen nib supported in said feed section and hav-
ing g capillary ink slit, means for filling said pen
by capillary action including a capillary filler and
reservoir element in said reservoir chamber and
having spaced, generally parallel wall elements
extending transversely of said chamber and de-
fining theérein 4 plurality of interconnected eapil-
lary ¢élls together providing an ink storage space,
and means defining g feed channel extending
stbstansially throughout the length of said filler
and réservoir element to réarwardly of the rear-
most of said cells and intersecting said cells,
said feed chaunel having sufficient capillarity
to 1ift ink by capillary action when placed in feed-
ing relation with a supply of ink and said cells
having sufficient capilldarity respeectively to dvaw
in ink from said feed channel by capillary action,
vent means constantly communicating with each
of said cells and with said reservoir chamber
rearwardly of said cells for constantly main-
taining all ink-air interfaces in said pen at at-
mospheric pressure, and feed means in said feed
section including a feéed bar having a capillary
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feed passage connecting said feed channel and
said nib slit, said ink storage space having a sub-
stantially greater ink storage capacity than said
feed means.

7. A fountain pen comprising a casing having
a feed section and a reservoir section extending
rearwardly from said feed section and defining a
reservoir chamber, a pen nib at the forward end
of said casing and having a capillary ink passage
therein, a capillary filler and reservoir element in
said reservoir chamber including a plurality of
relatively rigid, fixed elements disposed to pro-
vide a plurality of intercommunicating small
chambers the walls of each being in opposed
relation and spaced from each other a distance
not exceeding that which will cause ink to be
drawn therein by capillary action when said nib
passage is placed in filling relation with a supply
of ink, to define therebetween a capillary ink
storage space, and capillary ink feed means in
said feed section and connecting said ink storage
spaces and said nib passage and having a capil-
larity sufficient to maintain ink therein in all
positions of the pen, said ink storage space having
a substantially greater ink capacity than said feed
means, and means defining a vent passage com-
municating with said small chambers and with
said reservoir chamber rearwardly of said small
chambers for continuously venting said small
chambers to atmosphere and constantly main-
taining the entire ink-air interface in said pen
at atmospheric pressure.

8. A fountain pen comprising a casing having
a feed section and a reservoir section extending
rearwardly from said feed section and defining a
reservoir chamber, a pen nib at the forward end
of said casing and having a capillary ink passage
therein, capillary ink feed means in said feed sec-
tion and connected in ink feeding relation with
said nib passage, a capillary filler and reservoir
element in said reservoir chamber including a
plurality of relatively fixed, rigid elements dis-
posed to provide a plurality of interconnected ink
storage spaces, each having opposed wall portions
having surfaces formed of material with which
aqueous inks form liquid contact angles between
zero degrees and approximately 60 degrees and
spaced apart a distance not exceeding that at
which ink will be drawn into said space by capil-
lary action to fill such space and will be retained
therein by capillary action but less than that at
which ink will be retained against withdrawal
in writing and a feed and filling passage conneci-
ing said spaces and said feed and having a capil-
larity sufficient to raise ink by capillary action to
the levels of said spaces but insufiicient to prevent
ink from being drawn by capillary action there-
from into said spaces, said spaces together con-
stituting the principal ink storage means of the
pen and having g substantially greater ink capac-
ity than said feed, and vent means communicat-
ing with said reservoir chamber rearwardly of
said spaces for venting said ink storage spaces
to atmosphere and constantly maintaining the
entire ink-air interface of the ink in the pen at
atmospheric pressure.

9. A fountain pen comprising a casing having a
feed section and a reservoir section defining a
reserveir chamber rearwardly of said feed sec-
tion, a pen nib at the forward end of said casing,
capillary feed means in said feed section having
a feed passage in ink feeding relation with said
nib, a capillary filler and reservoir element in
said reservoir chamber and including a plurality
of partition elements providing substantially
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planar walls arranged in spaced, opposed rela-
tion and defining therebetween a capillary ink
storage space connected to and of substantially
greater ink capacity than said feed means and
constituting the principal ink storage means of
the pen, said walls being spaced apart a distance
which will produce a capillary action sufficient to
draw ink through said feed passage and into said
space to fill said space by capillary action and to
retain the ink therein by capillary action but in-
sufficient to retain the ink against withdrawal
of ink in writing, and means for constantly vent-
ing all portions of said storage space to atmos-
phere to maintain all ink-air interfaces of the ink
in said pen at atmospheric pressure.

10. A fountain pen comprising a casing having
a feed section and a reservoir section defining an
elongate reservoir chamber rearwardly of said
feed section, a writing element at the forward
end of said casing, a capillary filler and reser-
voir element in said chamber including a mem-
ber extending along said chamber formed with
an ink feed channel extending therealong of
sufficient capillarity to raise ink therein by capil-
lary action and having relatively fixed walls ar-
ranged to provide opposed wall surfaces extend-
ing in a generally transverse direction relatively
to said chamber and spaced apart substantially
uniformly to define therebetween a plurality of
capillary space portions intersected by said feed
channel and constituting the principal ink stor-
age space of said pen, said opposed wall surfaces
being spaced apart a distance whereby each of
said capillary space portions has sufficient capil-
larity to draw ink therein from said ink feed
channel to fill itself by capillary action and to
retain the ink therein by capillary action but in-
sufficient to retain ink against withdrawal in
writing, means for constantly venting all por-
tions of said storage space to atmosphere to main-
tain all surfaces of the ink in said pen at atmos-
pheric pressure, and capillary ink feed means
in said feed section connecting said ink storage
space and said writing element.

11. A fountain pen comprising a body having
a feed section and a reservoir section rearwardly
of said feed section, feed means disposed in said
feed section, a pen nib in said feed section and
associated with said feed means, means for fill-
ing said pen by capillary action including a capil-
lary filler and reservoir element disposed in said
reservoir section and having a plurality of in-
terconnected capillary cells therein each hav-
ing a wall-to-wall dimension not exceeding that
which will cause ink to be drawn therein by
capillary action when the nib is inserted in a
supply of ink and defining an ink storage space
of substantially greater capacity than said feed,
said feed means having a predetermined ink feed
channel, as distinguished from said cells, con-
necting said cells with said pen nib and of a
capillarity nhot less than said cells and sufficient
to retain a continuous column of ink therein
from said cells to said nib in all positions of the
pen, and means for continuously wventing said
reservoir section to the atmosphere.

12. A fountain pen comprising a body having 2
feed section and a reservoir section rearwardly
of said feed section, feed means disposed in said
feed section, a pen nib associated with said feed
means, means for filling said pen by capillary
action including a capillary filler and reservoir
element disposed in said reservoir section and
having relatively rigid opposed wall elements dis~
posed in predetermined, fixed relation defining a
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substantially continucus capillary ink storage
space extending substantially throughout said
reservoir section, said wall elements being spaced
apart a distance not exceeding that which will
cause ink to be drawn into said space by capil-
lary action when said nib is inserted in a supply of
ink, and a filling channel connected to said cells
and communicating with the exterior of said pen
body indepsndenily of said feed means and hav-
ing a capillarity not less than said cells, said feed
means having a pvredetermined capillary ink feed
channel, as distinguished from said ink storage
space, connecting said space and said nib and
of a capillarity not less than said space for main-
taining a continuous column of ink from said
space to said nib, and means for continuously
venting said cells to atmosphere.

13. A fountain pen comprising a body having
a feed section and a reservoir section formed
with an ink reservoir space rearwardly of said
feed section, a pen nib supported cn said body,
feed means in said feed section defining a capil-
lary feed passage connected to said nib, and
means in said reservoir space for filling said psn
by capillary action and having a plurality of in-
terconnected capillary cells connected to said
feed passage, and a predetermined eapillary filler
passage as distinguished from said cells connected
to each of said cells and extending from said
cells and communicating with the exterior of
said body independently of said feed means for
placing said cells in capillary filling relation with
a supply of ink.

14. A fountain ven comprising a body having
a feed section and a reservoir section rearwardly
of said feed section and providing an ink reser-
voir space, a pen nib supported on said body, feed
means connected to said pen nib, and means for
filling said pen including a capillary filler and
reservoir element in and substantially filling said
reservoir space and having a plurality of capil-
lary cells therein and a predetermined capillary
feed channel as distinguished from said cells in-
terconnecting said cells and connecting said cells
to said feed means, said cells, feed channel and
feed means having sufficient capillarity to draw
ink into said cells through said feed means to fill
all of said cells and to retain, solely by capillary
action, a continuous column of ink therein from

said cells to said nib in any position of said pen. 5

15. A fountain pen comprising a body having
a feed section and a reservoir section rearwardly
of said feed section and providing an ink reser-
voir space, a pen nib supported on said body and
having a capillary slit, feed means including a
predetermined feed passage connected to said nib
slit, and means for filling said pen by capillary
action including a ecapillary filler and reservoir
element in said reservoir space having a plural-
ity of capillary cells therein and a predeter-
mined capillary feed channel interconnecting
said cells and connecting said cells to said feed
passage, said feed channel having a capillarity
substantially equal to that of said cells and less
than said feed passage and said feed passage
having a capillarity greater than said feed chan-
nel but less than said nib slit, whereby ink is
drawn from said cells through said feed chan-
nel and feed passage to said nib slit to maintain
a, continuous column of ink in said channel and
passage.

16. A fountain pen comprising a body having
o, feed section and a reservoir section extending
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rearwardly of said reservoir section and provid-
ing a reservoir space, a pen nib supported on
said body, means for filling said pen by capillary
action including a capillary filler and reservoir
element disposed in said reservoir space and
having spaced, generally opposed walls spaced
apart a distance not substantially in excess of
0.005’’ and defining a plurality of interconnected
capillary cells providing an ink storage space, the
surfaces of said walls being formed of a material
with which aqueous inks form liquid contact
angles ranging from zero degrees to approxi-
mately 60 degrees, means constantly venting said
reservoir space rearwardly of said cells to at-
mosphere to maintain all portions of the ink-air
interface at atmospheric pressure, and feed
means in said feed section providing a capillary
feed passage connecting said cells and said nib
of a capillarity not less than said cells to main-
tain a continuous column of ink from said cells
to said nib, said ink storage space being of sub-
stantially greater ink capacity than said feed
means.

17. A capillary fountain pen comprising a cas-
ing having a feed section and a reservoir sec-
tion rearwardly of said feed section, a writing
element, capillary filler and reservoir means
mounted in said casing and having opposed walls
defining an ink storage space therein, said cas-
ing having an opening by which said storage
space is vented to atmosphere, said opposed walls
being spaced apart approximately 0.005’" to pro-
vide sufficient capillarity to draw ink into said
storage space by capillary action when placed
in communication with a supply of ink and fo
retain ink therein when the pen is not in use
but insufficient to retain ink against the capil-
larity established between the writing element
and the writing surface when the pen is used
in writing, and ink feed means including a pre-
determined capillary passage connecting said
storage space and said writing element in ink
feeding communication, said filler and reservoir
means and said feed means having a capillarity
not less than said storage space thereby to re-
tain, solely by capillary action, a continuous col-
umn of ink from said storage space to said nib
in all positions of said pen but less than the
capillarity established between the writing ele-
ment and the writing surface, said storage space
having a substantially greater ink capacity than
said feed means.
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